ABSTRACT Childhood obesity has become an international concern. Our objective was to construct a scale for assessing obesity-related distress among Lebanese boys and girls and to study the relationship between obesity-associated behaviours and distress. A cross-sectional study was conducted in 2009 on a sample of 1933 adolescents aged 12-18 years. Questions were asked about personal and family characteristics, satisfaction with weight, frequency of consumption of selected food groups, eating and dieting habits, physical activity behaviour (current and during childhood), attitudes towards obesity, and obesity-related distress. In the factor analysis, all 8 items of the obesity distress scale loaded onto 1 factor. Boys were significantly less likely than girls to be distressed by their obesity. Obesity-related distress, particularly when related to family and media pressure to lose weight, increased the risk of using weight-loss diets and drugs but was not associated with healthy dietary habits or participation in physical activity.
Introduction
Obesity has become the most common chronic disorder in childhood and adolescence in industrialized countries [1] . At the same time contemporary media culture emphasizes thinness and stigmatizes obese persons; this increases the probability of obese young people internalizing negative information about themselves and may cause them to feel psychologically distressed about their physical appearance and self-image [2] [3] [4] . Thus, low quality of life [5] and depression, low self-esteem and self-expectations have been identified among many obese teens, especially girls [6] . A disturbed body image may lead to further eating disorders, e.g. binge eating [3, 7] , even in the absence of overt mental pathology [8] .
In a previous study performed on adolescents from Lebanese private schools, we showed that the prevalence of obesity was 2.5 times higher in boys (10.1%) than in girls (4.2%). Overweight boys without obesity (28.8%) were almost 1.5 times more common than girls (19.0%) [9, 10] . Lebanon is a country where a transition in nutrition habits is taking place [11] and the causes of obesity in adolescence may lie in unhealthy dietary habits and low levels of physical activity [12] [13] [14] [15] [16] [17] [18] .
To our knowledge, no scale has been validated to specifically assess obesityrelated distress in Lebanon, particularly in adolescents. We therefore carried out an exploratory study of obesity-related factors and distress. We have presented the results relating to correlates of adolescent obesity in another paper [19] . In the present analysis, we aimed to construct a scale for assessing obesity-related distress among Lebanese boys and girls and to study the relationship between obesityassociated behaviours and distress.
Methods

Study design and sample
A cross-sectional study was conducted between May and July 2009 on a sample of adolescents aged between 12 and 18 years attending Lebanese schools. We chose this age category because children 12 years old and over are generally able to respond adequately to questionnaires and as Lebanese schools comprise adolescents up to 18 years of age. A convenience sample of 20 schools was chosen from the 5 Lebanese districts: 2 in Beirut, 9 in Mount Lebanon, 3 in North Lebanon, 3 in South Lebanon and 3 in the Bekaa. One school in Beirut refused to participate, while all others agreed to enrol and to distribute a total of 2503 questionnaires. Of these, we obtained 1933 adequately filled questionnaires (77.2% response rate).
Data collection
Three researchers were trained to collect the data from students in the required age group from the schools' health registers, in collaboration with the director and/or the school health professional. After explanations about the general objectives of the study, the selected adolescents were asked to complete a questionnaire on the spot, enquiring about baseline characteristics (age, sex, region of residence, height and weight), personal and family characteristics (obesity history) and satisfaction with their weight. Questions were also asked about frequency of consumption of selected food groups, eating and dieting habits, in addition to questions regarding physical activity behaviour (current and during childhood) and attitudes towards obesity. Participants completed the obesity-related distress scale which was developed for this study. Although participation was not mandatory, no students refused to participate since participation was requested by the school directors.
Anthropometric measures
Body mass index (BMI), calculated as weight in kg over height in meters squared, was used to evaluate obesity (normal weight, at-risk of obesity and obese) [20, 21] . Although the WHO standard reference cut-offs can be used [22] , we preferred to use the cut-off values taken from the International Obesity Taskforce for BMI of children aged 2-18 years to define obesity and at-risk of obesity (overweight but not yet obese) in order to compared the results with previous work performed in Lebanon [9, 10, 19] . The latter cut-offs for children correspond to the widely used cut-off points of 30 kg/m 2 and 25 kg/m2 for adult obesity and overweight [23] .
To validate the self-reported measures, height and weight were measured in a randomly selected subsample of 225 adolescents using calibrated balance (Soehnle, sensitivity 500g) and a stadiometer for height measurement (Stanley-Mabo). Measurements were made with the students wearing light indoor clothing and without their shoes. Simple regression equations were generated to validate the self-reported height and weight values; correlation coefficients along with their associated t-test were performed. The predicted values were then used as corrected height and weight.
Physical activity behaviour
To assess levels of physical activity we used a standard questionnaire to measure habitual leisure time sports or recreational activities other than those performed in physical education classes during school. We defined metabolic equivalents (MET) for the energy expenditure above that required for activities of daily living, for activities e.g. bicycling (MET = 8), basketball (MET = 8) and walking for exercise (MET = 4) and lessons e.g. swimming (MET = 6), dance (MET = 6.5) and stretching (MET = 2.5) [24] [25] [26] . The physical activity score was computed by multiplying an estimate of the MET for each recorded activity by the weekly frequency with which it was performed and an overall average weekly score was calculated as MET-times per week; a higher score indicated greater activity 
Frequency of selected food groups
The food frequency questionnaire comprised questions about the frequency of consumption of 8 selected food groups. Foods were selected for the questionnaire if they were commonly consumed by the majority of the Lebanese population: at least once weekly for items and at least once monthly for dishes [28] . For the first 2 groups, dishes were selected if, according to the classification of the SAIN (score of nutritional adequacy of individual foods) and LIM (score of nutrients to be limited) nutrient profiling system [29, 30] , they were considered as "unhealthy", i.e. had a low SAIN and high LIM or "healthy", i.e. had a high SAIN and low LIM. The selected dished were then classified into 2 classes:
• Lebanese traditional dishes ("healthy"), e.g. Lebanese tabbouleh (bulgur wheat, parsley and tomatoes mixed with lemon and olive oil sauce), yakhnet types (legumes stew), mjaddra (lentil purée), loubieh bzeit (green beans in oil), fattouch (fresh vegetables mixed with toasted bread).
• Fast food dishes ("unhealthy") e.g. mna'ouche bzaatar (Lebanese thyme pizza), man'oucheh bjebneh (Lebanese cheese pizza), hamburger, cheeseburger, Italian pizza and pastas, French fries. We also added 6 other classes of food that were deemed to be important for adolescents:
• Dairy products, e.g. milk, cheese, yogurt, labneh (white cheese). These food items are frequently consumed with bread in Lebanon for breakfast or dinner [general observation].
• Snack foods: both sweet, e.g. sweets and candies, and salted, e.g. potato chips and popcorn.
• Liquids: e.g. fruit juices (natural or artificial) and carbonated, sweetened soft drinks.
• Vegetables, e.g. tomatoes, cucumber, lettuce, and fruits, e.g. apples, oranges, pears, bananas, grapes. These were the fruits and vegetables most commonly consumed by the Lebanese population and were grouped into one class
Eating habits
Questions were asked about regular eating habits: the rapidity and timing of eating, meal frequency, eating between meals, plate emptying, and eating during times of psychological distress. Questions were also asked about dieting: being on a weight-loss diet, counting calories, eating "light" food, taking drugs to lose weight, and being urged by the media or family to lose weight.
Obesity-related distress scale construction
The obesity-related distress scale was designed to cover the dimensions of obesity-related distress and to obtain a multifactorial measurement for the physical, social and psychological axes of obesity-related distress [24, 25] . A set of items were generated by the authors who are experts in epidemiology and in sociology. The items fell into the categories of emotional functioning (low selfesteem, feeling depressed most of the time, feeling anxious most of the time, suicidal ideation, not loving oneself); physical functioning (difficulty in daily activities, dyspnoea on effort); body image disturbances (avoiding looking in mirrors, avoiding being photographed, difficulty in dressing); sexual problems (difficulty in dating, feeling undesired by persons of the opposite sex); social avoidance (public distress, impaired social life, poor communication with others) and marginalization (being criticized by others, being rejected during games, being teased by others, being disliked by others). A total of 34 items were generated which were reviewed and compared with current internationally used scales [31, 32] . All items had a 3-point Likert-type response format (1= never, 2 = sometimes, 3 = yes). The questionnaire was translated into Arabic language by 2 independent Lebanese translators who had expertise in French to Arabic translation. Translation discrepancies were resolved in collaboration with the investigators. The items were then tested on 8 individuals, who did not report any problems in understanding the scale. This preliminary version of the scale, which included all 34 items, was administered to the sample of 1933 individuals. The scale construction required several steps. Reliability of the score was estimated by computing internal consistency (Cronbach alpha). In addition, the validity of the instrument was tested in 2 different ways. We first conducted a factor analysis by the principal component analysis technique, after checking the sample adequacy for this type of analysis. It would be expected that the item pool would be clustered into several factors referring to the above-mentioned dimensions of obesity-related distress. Factor loadings were retained if higher than 0.35. We thus eliminated 26 irrelevant items due to low factor loading (< 0.35), leaving an 8-item scale. The sum of these items (score range 8-24) constituted the global score for an individual. We examined the group difference validity of the construct (i.e. the ability of the instrument to distinguish groups known to differ from one another) by comparing scores on the scale by sex, BMI category (normal weight, at-risk of obesity and obese) and satisfaction with weight (satisfied and not satisfied with weight).
Statistical analysis
Data entry and analysis were performed using SPSS statistical software, version 13.0.
The chi-squared test was used to compare percentages of nominal variables between groups (sex and BMI status categories), while Somers' D test was performed for ordinal variables, e.g. food consumption and physical activity frequencies and BMI status. Non-parametric tests were used to compare the distribution of discrete or non-normal variables across categories: Wilcoxon rank sum test to compare between 2 groups and Kruskal-Wallis test to compare between more than 2 groups.
A stepwise descendant multivariate logistic regression was carried out, with obesity-related distress as the dependent variable. Independent variables were all other variables evaluated in this study. Factors taken into account were age, sex, BMI status categories, eating when psychologically distressed, ever being on a weight-loss diet, ever taking drugs to lose weight, urged by the media to lose weight, urged by family to lose weight, and satisfaction with own weight.
In all statistical analyses, P < 0.05 was considered statistically significant.
Results
Obesity-related distress scale
A description of the 8 items in the final version of the obesity-related distress scale is given in Table 1 . These were: impaired social life, low self-esteem, difficulty dressing, dyspnoea on effort, difficulty in daily activities, poor communication with others, being criticized by others, and avoiding looking in mirrors. In the factor analysis, all 8 items loaded onto 1 factor, giving 1-dimensional solution for the scale. This factor alone explained 53.1% of the total variance. The reliability analysis showed a high Cronbach alpha of 0.87. Table 3 shows the mean total scores of respondents on the obesity-related distress scale and the frequency of responses in distressed and non-distressed individuals according to respondents' baseline characteristics. There was significantly more obesity distress in the Bekaa and Beirut regions, in individuals suffering from a disease that favours obesity, in the case of family obesity, in those with a history of childhood obesity and in individuals dissatisfied with their own weight (all P < 0.001).
Factors associated with obesity-related distress
Baseline characteristics
Food consumption, eating and dieting behaviour
We found that individuals distressed due to obesity did not have different eating habits than those who are not distressed, except for eating potato chips and popcorn more frequently (P < 0.01). In addition, eating more fruits and vegetables and less carbonated soft drinks had a tendency to be related to greater distress, although the results were inconsistent. Consumption of other foods associated with obesity was similar in these 2 categories of people (fast food, Lebanese dishes, fruit juices) (P > 0.05) ( Table 4) .
Obesity-distressed individuals more frequently sought to eat light food, tried to count calories, ate when psychologically distressed and were more encouraged by media publicity to eat food (all P < 0.001). Moreover, they had more frequently ever been on diet, ever taken drugs to lose weight and felt urged by the media and their family to lose weight (all P < 0.001) ( Table 5) .
Physical activity behaviour
In the measure of physical activities, obesity-distressed individuals performed significantly less sports (P = 0.01), had a significant trend towards lower number of hours of sport weekly (P = 0.02) and had a (borderline) lower level of physical activity (P = 0.06) ( Table 6 ).
Multivariate analysis
In the multivariate analysis, obesityrelated distress was significantly associated with the following variable: urged by family to lose weight, urged by media to lose weight, eating when psychologically distressed and dissatisfaction with own weight (Figure 1 ).
Discussion
This study reports the development of an obesity-related distress scale for Lebanese adolescents. Physical, psychological and social items all loaded on a 1-dimensional factor, indicating that obesity in Lebanese adolescents causes distress on all axes concomitantly. This is in contrast with the results of other researchers, who found a multifactorial pattern to obesity-related quality of life [33, 34] . More research is needed to explore these results. Nevertheless, this scale was able to differentiate between individuals who were obese, at-risk of obesity and normal weight.
In addition, girls were more prone to report obesity-related distress than ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫عرش‬ ‫الثاين‬ ‫العدد‬ 953 Table 1 boys, both among the whole sample and within the same category of BMI status. Moreover, in the multivariate analysis, sex was retained in the model as an independent factor of obesity-related distress. Besides obesity itself, weight dissatisfaction was another determinant of obesity-related distress.
This exploratory study showed that boys were more frequently overweight and obese than girls. Prevalence and gender differences in obesity and risk of obesity are in accordance with the results from previous studies in Lebanese adolescents [9, 10, 35] and among children and adolescents in the United States [36] and Taiwan and Fu-Chien [37] .
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957
Despite these higher rates of obesity, boys were more satisfied than girls with their weight. This is similar to the results of other studies showing that even when not overweight, girls may be dissatisfied with their own weight and may suffer from obesity-related distress [38, 39] . It is thus probable that media-generated feminine images, family and peer pressure for thinness and the fear of obesity are more marked in Lebanese girls than boys. Indeed it has been demonstrated that girls as young as 5 years of age care more than boys about their self-image and associate it with weight status [40] . These findings reflect the dangers of psychological maladjustment and nutritional disorders [39] . Indeed, we found that obesity-related distress, particularly when related to family and media pressure to lose weight, increased the risk of using drastic weight-loss measures (e.g. dieting and taking drugs), but did not seem to be associated with healthy dietary habits or engagement in physical activity. While prevention of obesity in adolescence is important, it should be performed according to international guidelines [41] , through motivation to avoid obesity related-distress and its negative consequences [42] . While healthy eating and activity are together considered powerful tools against obesity [43] , it has been shown that being forced to exercise during childhood has potentially negative consequences on willingness to engage in physical activities in later life [44] . Moreover, dieting and unhealthy weight-control behaviours also predict outcomes related to obesity and eating disorders many years later [45, 46] , in addition to dietary inadequacy [47] . A shift away from dieting and drastic weight-control measures towards the long-term implementation of healthy eating and physical activity behaviour is needed to prevent obesity and eating disorders among adolescents.
Some points should be noted that might affect the validity of this study. Further studies are needed to confirm our results and to illuminate the complex behavioural patterns of adolescents from the sociological and psychological points of view.
The obesity distress scale that we constructed needs further validation, particularly test-retest reliability and convergent validity with other internationally used tests (e.g. the Individual Quality of Life (IQOL)-Lite [48] and the Impact of Weight on Quality of Life (IWQOL)-Kids [49] ) scales. A confirmatory factor analysis also needs to be performed.
In conclusion, in this exploratory study, we reported the first scale that evaluated obesity-related distress in Lebanese adolescents. Family and media pressure to lose weight seemed particularly important in causing obesity-related distress. However, these factors did not seem to encourage individuals suffering from obesity-related distress into healthier eating patterns or engagement in physical activity.
